Erythropoietin pretreatment suppresses seizures and prevents the increase in inflammatory mediators during pentylenetetrazole-induced generalized seizures.
Erythropoietin (EPO) suppresses epileptic seizures, but the mechanism is unclear. The search for novel targets in the therapy of epilepsy has focused recently on brain inflammation since brain inflammation and the associated blood-brain barrier (BBB) damage appears to be an integral part of epilepsy pathophysiology. We examined the effects of EPO on proinflammatory mediators in brain and serum in PTZ-induced generalized seizure model. The inflammation markers (IL-1β, TNF-α, IL-6, IL-10), BBB and neuron damage markers (S100B, Neuron specific enolase; NSE, respectively) in serum and brain of Sprague-Dawley male rats were examined with the ELISA method. Nitric oxide synthase (NOS) isoforms were investigated immunohistochemically in hippocampus. EPO treatment 4 h and 24 h before PTZ administration had diverse effects. EPO treatment 4 h before PTZ administration elongated the seizure latency, decreased the inflammation and damage markers in serum and brain significantly, whereas EPO treatment 24 h before PTZ administration lowered inflammation and damage markers to control levels and decreased the seizure stage. PTZ-induced seizures increased inducible NOS (iNOS) activity and decreased endothelial NOS (eNOS) activity in hippocampus. Both EPO pretreatments reversed these effects. These findings, i.e., decreased iNOS activity and increased eNOS activity by EPO suggest the first time that the favorable effect of EPO pretreatment on inflammatory mediators triggered by PTZ-induced seizures. This can provide further insight into epilepsy treatment and new prophylactic strategies against epilepsy risk.